Layered horizons: A geospatial humanities research platform by Burrell, A & Hendery, R
Layered Horizons: a Geospatial Humanities Research Platform
Andrew Burrell
andrew.burrell@uts.edu.au
University of Technology Sydney
Sydney, NSW, Australia
Rachel Hendery
r.hendery@westernsydney.edu.au
Western Sydney University
Sydney, NSW, Australia
Figure 1: Thumbs up: a gesture-based interaction in Layered Horizons
ABSTRACT
In this demo we showcase Layered Horizons, a Virtual Reality (VR)
experience we have developed for use in an ARC-funded research
project, Waves of Words: Mapping and Modelling Australia’s Pacific
Past. This platform allows users to connect different geospatial
datasets (for our purposes, from the humanities and social sciences)
into layers that can then be explored by the use of natural ges-
ture and body movement. This kind of interaction design in VR
takes full advantage of the media’s affordances, without relying on
metaphors from other interactive media, yet being familiar enough
as to engender intuitive and meaningful use. We demonstrate how
the platform is currently being used to connect linguistic data (word
lists) with archaeological data (e.g. on the spread of bananas through
the Asia-Pacific region, or canoe styles found in different locations)
and anthropological data (e.g. shared cultural features like chief-
tainship systems or kinship systems). Taking into account what we
also know about Pacific navigation and simulated canoe travel, we
can therefore build a complex layered map of the region over time
that allows us to better discover probable human migration and
contact patterns.
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1 OVERVIEW
Layered Horizons is a Research through Design and Digital Humani-
ties project that brings together disparate data sets from linguistics,
anthropology, geography and archaeology—within virtual reality—
to create visualisations that investigate the extent and nature of
ancient contact between First Peoples of Australia and the Asia-
Pacific region.
In the Layered Horizons VR project we bring together these data
sets by spatialising them in a relatively abstract three-dimensional
map, or datascape, of the Asia-Pacific, and allowing the user to
move through the region and interrogate data points with natural
gesture. The experience is designed in Unity and uses an HTC Vive
headset equipped with a LeapMotion device for hand tracking. Data
for this version of the demo is drawn from a number of sources, in-
cluding the PARADISEC [Thieberger and Barwick 2012] and OLAC
databases [Bird and Simons 2001], team members’ own research
data, as well as published research papers [e.g. Perrier et al. 2011].
Semi-transparent volumes, as shown in Figure 1 are used to
connect regions of the map, to represent relationships between
islands or languages, or the extent of a feature or a language. Where
appropriate, the datapoints are associated with audio snippets. The
geographical space can be warped around the user to represent
relationships between places, e.g. bringing islands closer together if
the data suggest they have a closer relationship, and further apart
if not.
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2 NOVELTY
Virtual Reality has not yet been widely adopted in humanities and
social sciences research, and even less so for the purposes of hu-
manities and social sciences data visualisation. The VR experiences
in these disciplines tend more often to be used for teaching [e.g.
Brick et al. 2019], or outreach and engagement [e.g. Trescak et al.
2016], or for the burgeoning area of cultural heritage preservation
[Bekele et al. 2018].
Unlike the more public-facing and applied goals of such projects,
Layered Horizons is primarily a research tool. It facilitates discov-
ery of relationships within and between humanities and/or social
sciences datasets, and illuminates geographical locations that are
likely to be significant for future research.
3 USEFULNESS
Layered Horizons is currently already being used by a team of re-
searchers for an ARC Discovery Project in order to link together
the very different kinds of data that the various team members are
working with. We have been able to use it to identify subregions of
the Pacific that are most closely connected, culturally, linguistically,
and geographically in terms of canoe travel logistics. We expect to
be able to use it further to discover relationships between datasets,
as well as outlier datapoints in these datasets that are in need of
further investigation and explanation.
As the VR project is intended as a research tool, we have designed
the experience without locking its affordances to specific kinds of
data or use cases, so that a researcher can choose what kinds of data
points to display, what to represent with the transparent volumes,
and what to base the warping of space on, for example.
All data are imported from csv files, allowing it to be used by
humanities researchers without a strong technical background.
4 APPLICATIONS
The design framework and technical platform developing out of
Layered Horizons is proving invaluable in creating new VR expe-
riences, not only for research itself, but for the dissemination of
research and other information, and has fed into a number of related
projects. As we make the code and project frameworks publicly
available under a permissive open source licence, we believe they
will be valuable to other research projects in the future with geospa-
tial data visualisation needs.
5 INTERACTION
In this demo, users will put on an HTC Vive headset, equipped
with a LeapMotion camera, and will use natural gestures and body
movement to explore the Vanuatu region, viewing datapoints from
linguistic, anthropological and archaeological datasets. The user can
move up, down, and through the region, viewing the datascape from
different perspectives, and interacting with individual datapoints
to learn more information. Datapoints (represented as white boxes
or pink balls in Figure 1) can be touched or scooped up to trigger a
display of associated metadata. By moving near data that has an
audio component (e.g. language information), audio is triggered.
Movement is controlled by pointing with a finger or a flat hand (for
different speeds of movement).
Figure 2: Composited image by Andrew Burrell, of users in-
teracting with Layered Horizons.
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